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(54) Image forming apparatus and developer supply container removably mountable in image 
forming apparatus 

(57) A developer supply container detachably 
mountable to an image forming apparatus, includes a 
developer accommodating portion; a developer dis- 
charging portion; and a cover cover in the developer dis- 
charging portion, the cover being movable between a 
first position in which the cover covers the developer dis- 
charging portion and a second position in which the de- 
veloper discharging position is exposed, wherein the 
second position is closer to the developer accommodat- 
ing portion than the first position. 
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Description 

FIELD OF THE INVENTION AND RELATED ART 

[0001] The present invention relates to an image 
forming apparatus such as a copying machine or a print- 
er which employs an electrophotographic recording 
method, an electrostatic recording method, or the like. 
It also relates to a developer supply contai ner removably 
mountable in such an image forming apparatus. 
[0002] A large number of recent copying machines or 
printers employ a cartridge system, which simplifies the 
maintenance for an image forming apparatus. 
[0003] For example, in a printer based on electropho- 
tographic technologies, a photoconductive member, a 
developing device, and the like, are integrated in the 
form of a cartridge which is removably mountable in the 
main assembly of the printer. In some cases, only a pho- 
toconductive member and a cleaning device are inte- 
grated in the form of a cartridge, which is removably 
mountable in the main assembly of the printer, and a 
developing device is disposed in another cartridge 
which is also removably mountable in the main assem- 
bly of the printer. In other words, there are various car- 
tridge types. 

[0004] In some of the image forming apparatuses 
which employ the above described cartridge system, a 
developing device and a deveioper container are ren- 
dered independent from each other, making it possible 
to replenish an image forming apparatus with a fresh 
supply of developer, which is an expendable substance, 
by replacing a developer supply container, independent- 
ly from a developing device. In these printers, some of 
the structural components, for example, a development 
roller, in a developing device, which are relatively dura- 
ble, do not need to be replaced every time the printers 
are replenished with developer. In other words, the em- 
ployment of the cartridge system has merit in that it re- 
duces the image formation cost. It also reduces the size 
of the cartridge to be replaced, simplifying cartridge re- 
placement. 

[0005] However, the employment of the above de- 
scribed developer supply container system has a prob- 
lem in that developer leaks when a developer supply 
container is removed from the main assembly of a print- 
er. This problem of developer leakage must be dealt 
with. 

[0006] Further, a developer supply container and a 
developing device, which are disposed next to each oth- 
er in the image forming apparatus main assembly, must 
be mounted into, or removed from, the apparatus main 
assembly, independently from each other. This creates 
another problem in that when one of these two compo- 
nents is mounted or dismounted, the other interferes 
with the operation for mounting or dismounting the first 
one. This problem of operational inconvenience must al- 
so be eliminated. 



SUMMARY OF THE INVENTION 

[0007] The present invention was made in consider- 
ation of the above described problems. Its primary ob- 
5 ject is to provide a developer supply container which 
does not incur development leakage when it is removed 
from the main assembly of an image forming apparatus. 
[0008] Another object of the present invention is to 
provide an image forming apparatus, into, or from, the 
10 main assembly of which a unit other than a developer 
supply container can be easily mounted, or removed, 
even when the developer supply container is in its prop- 
er position in the main assembly. 
[0009] According to an aspect of the present inven- 
ts tion, there is provided a developer supply container de- 
tachably mountable to an image forming apparatus, 
comprising a developer accommodating portion; a de- 
veloper discharging portion; and a cover cover in said 
developer discharging portion, said cover being mova- 
20 ble between a first position in which said cover covers 
said developer discharging portion and a second posi- 
tion in which said developer discharging position is ex- 
posed, wherein said second position is closer to said 
developer accommodating portion than said first posi- 
es tion. 

[0010] According to another aspect of the present in- 
vention, there is provided an image forming apparatus 
comprising an image bearing member; developing 
means for developing a latent image formed on said im- 

30 age bearing member, and developer supply container 
detachably mountable to a main assembly of said image 
forming apparatus, said container including; a develop- 
er accommodating portion; a developer discharging por- 
tion; and a cover cover in said developer discharging 

35 portion, said cover being movable between a first posi- 
tion in which' said cover covers said developer discharg- 
ing portion and a second position in which said devel- 
oper discharging position is exposed, wherein said sec- 
ond position is closer to said developer accommodating 

40 portion than said first position. 

[0011] These and other objects, features, and advan- 
tages of the present invention will become more appar- 
ent upon consideration of the following description of the 
preferred embodiments of the present invention, taken 

45 in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] 

50 

Figure 1 is a vertical sectional view of the main as- 
sembly of an electrophotographic color image form- 
ing apparatus in accordance with the present inven- 
tion. 

55 Figure 2 is a vertical sectional view of a process car- 
tridge and a toner supply container, which are in ac- 
cordance with the present invention. 
Figure 3 is a perspective view of the main assembly 
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of the image forming apparatus in accordance with 
the present invention, for showing the generai ap- 
pearance of the main assembly, with its front door 
open. 

Figure 4 is a vertical sectional view of the process 
cartridge in accordance with the present invention, 
at a vertical plane inclusive of the axial line of the 
photoconductive drum. 

Figure 5 is a vertical sectional view of the toner sup- 
ply container and process cartridge in accordance 
with the present invention, at a vertical plane paral- 
lel to the lengthwise direction of the process car- 
tridge. 

Figure 6 is a perspective view of the toner supply 
container in accordance with the present invention, 
for showing the toner supply container, with its toner 
outlet cover closed. 

Figure 7 is a perspective view of the toner supply 
container in accordance with the present invention, 
which is being inserted into the image forming ap- 
paratus main assembly. 

Figures 8(a), 8(b), and 8(c) are side views of the 
toner supply container in accordance with the 
present invention, for showing the movement of the 
toner outlet cover of the container, as seen from the 
direction perpendicular to the lengthwise direction 
of the process cartridge. 

Figure 9 is an enlarged perspective view of the toner 
outlet portion of the toner supply container in ac- 
cordance with the present invention. 
Figure 10 is a perspective view of the process car- 
tridge in accordance with the present invention. 
Figures 11 (a) - 1 1 (f) are rough drawings of the toner 
outlet hole shutter of the toner supply container in 
accordance with the present invention, for showing 
the movement of the shutter. 
Figure 12 is an enlarged perspective view of the ton- 
er outlet portion of the toner supply container in ac- 
cordance with the present invention, in which the 
toner outlet hole cover is closed. 
Figure 13 is an enlarged perspective view of the ton- 
er outlet portion of the toner supply container in ac- 
cordance with the present invention, in which the 
toner outlet hole cover is open. 
Figure 14 is a perspective view of the toner outlet 
hole cover of the toner supply container in accord- 
ance with the present invention. 
Figure 1 5 is a side view of the toner supply container 
in accordance with the present invention, as seen 
from the direction perpendicular to the lengthwise 
direction of the process cartridge, in which the toner 
outlet hole cover has been removed. 
Figure 16 is a vertical sectional view of the toner 
outlet portion of the toner supply container in ac- 
cordance with the present invention. 
Figure 17 is a perspective view of the shutter hold- 
ing portion of the toner supply container in accord- 
ance with the present invention. 



DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0013] Hereinafter, the present invention will be de- 
s scribed with reference to an electrophotographic color 
image forming apparatus. In the following description of 
the present invention, the lengthwise direction means 
the direction parallel to the axial direction of an electro- 
photographic photoconductive member (which herein- 
10 after will be referred to as photoconductive drum 2). Fur- 
ther, with respect to the direction in which a cartridge Is 
inserted into an electrophotographic image forming ap- 
paratus, the leading end will be referred to as the rear 
side, and with respect to the direction in which the car- 
ls tridge is pulled out of the apparatus, the leading end will 
be referred to as the front side. Further, the top and bot- 
tom sides of a cartridge means the top and bottom sides 
of the cartridge when the cartridge is in the proper po- 
sition in the apparatus main assembly. 

20 

[General Description of Image Forming Apparatus] 

[0014] First, referring to Figure 1 , the general struc- 
ture of ah electrophotographic color image forming ap- 
25 paratus will be described. Figure 1 is a drawing for de- 
picting the general structure of a color laser beam print- 
er, which is a form of an electrophotographic color image 
forming apparatus. 

[0015] The image forming station of this color laser 

30 beam printer has four process cartridges 1Y, 1M, 1C, 
and I K (yellow, magenta, cyan, and black colors), each 
of which has a photoconductive drum as an image bear- 
ing member. The image forming apparatus also has four 
exposing means 51 Y, 51 M, 51 C, and 51 K (laser beam 

35 based optical scanning systems), which are disposed 
above the process cartridges 1 Y, 1M, 1C, and 1K, cor- 
responding one for one to the preceding process car- 
tridges identical in alphabetical referential code. 
[0016] Further, the image forming apparatus has a 

40 sheet feeding station for feeding a recording medium 52 
into the main assembly of the image forming apparatus, 
an intermediary transfer belt 54a for transferring a toner 
image formed on the photoconductive drum 2, and a 
secondary transfer roller 54d for transferring a toner im- 

45 age on the intermediary transfer belt 54a onto the re- 
cording medium 52. The sheet feeding station, interme- 
diary transfer belt 54a, and secondary transfer roller 54d 
are below the aforementioned image forming station. 
[0017] Further, the color laser beam printer has a fix- 

50 ing means for fixing a toner image having been trans- 
ferred onto the recording medium 52, and a discharging 
means for discharging the recording medium 52 from 
the apparatus main assembly and placing the recording 
media 52 in layers. The recording medium 52 is a sheet 

55 of paper, an OHP sheet, fabric, or the like. 

[0018] The image forming apparatus in this embodi- 
ment is a cleaner-less apparatus. In other words, a 
cleaner dedicated for recovering and storing the transfer 
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residual toner particles, that is, the toner particles which 
remain on the peripheral surface of the photoconductive 
drum 2, is not provided in a process cartridge, and the 
transfer residual toner particles are taken into the devel- 
oping means. 5 
[0019] Next, the structures of the various components 
of the above described image forming apparatus will be 
described in detail in the obvious orderly. 

[Sheet Feeding Station] 

[0020] The sheet feeding station is a station for deliv- 
ering the recording medium 52 to the image forming sta- 
tion. Essentially, it comprises: a sheet feeder cassette 
53a in which a plurality of recording media 52 are stored 
in layers; a sheet feeding roller 53b; a regarding roller 
pair 53c for preventing two or more recording media 52 
from being delivered together; a sheet guide 53d; and 
a registration roller pair 53g. 

[0021 ] The sheet feeding roller 53b is rotationally driv- 
en in synchronism with an image forming operation to 
feed the recording medium 52 one by one into the main 
assembly from the sheet feeding cassette 53a while 
separating the recording medium 52 at the top from the 
rest of the recording media 52 in the cassette 53a. Each 
recording medium 52 is prevented by the retard roller 
pair 53c, from being conveyed together with the other 
recording medium 52 or media 52. After being fed into 
the apparatus main assembly, the recording medium 52 
is conveyed to the registration roller pair 53g by convey- 
ing roller pairs 53e and 53f while being guided by the 
sheet guide 53d. 

[0022] During an image forming operation, the regis- 
tration roller pair 53g carries out a predetermined se- 
quence, which comprises two distinctive processes: a 
process in which the registration roller pair 53g is kept 
stationary to keep the recording medium 52 on standby, 
and a process in which the registration roller pair 53g is 
rotated to convey the recording medium 52 toward the 
intermediary transfer belt 54a. The registration roller 
pair 53g carries out this sequence so that a toner image 
and the recording medium 52 become aligned with each 
other for a transfer process, that is, the process which 
follows the toner image forming process. 
[0023] Immediately after the conveyance of the re- 
cording medium 52, the registration roller pair 53g is not 
rotating. If the recording medium 52 is delivered askew 
to the registration roller pair 53g, it is straightened as it 
bumps into the nip of the registration roller pair 53g. 

[Process Cartridge] 

[0024] A process cartridge means a cartridge, which 
is removably mountable in the main assembly of an 
electrophotographic image forming apparatus, and in 
which a charging means, a developing means or a 
cleaning means, and an electrophotographic photocon- 
ductive drum, are integrally disposed. It also includes: 



a cartridge, which is removably mountable in the main 
assembly of an electrophotographic irhage forming ap- 
paratus, and in which at least one means among a 
charging means, a developing means, and a cleaning 
means, and an electrophotographic photoconductive 
drum, are integrally disposed; and a cartridge, which is 
removably mountable in the main assembly of an elec- 
trophotographic image forming apparatus, and in which 
at least a developing means, and an electrophotograph- 
ic photoconductive drum, are integrally disposed. In this 
embodiment, the main assembly 1 00 of an image form- 
ing apparatus employs a cleaner-less system, which will 
be described later. Therefore, the process cartridge in 
this embodiment is such a cartridge in which a charging 
means, a developing means, and an electrophotograph- 
ic photoconductive drum are integrally disposed, and 
which is removably mountable in the apparatus main as- 
sembly 1 00. 

[0025] In each of the process cartridges 1 Y, 1M, 1C, 
and 1 K, a charging means and a developing means, and 
the photoconductive drum 2 are integrally disposed in 
such a manner that the charging means and developing 
means surround the peripheral surface of the photocon- 
ductive drum 2, that is, an image bearing member This 
process cartridge 1 is enabled to be easily removed from 
the main assembly (which hereinafter will be referred to 
as apparatus main assembly 100) of an electrophoto- 
graphic image forming apparatus by a user, so that it 
can be replaced as the service life of the photoconduc- 
tive drum 2 expires. In this embodiment, whether or not 
the service life of the process cartridge 1 has expired is 
determined by counting the number of the rotations of 
the photoconductive drum 2, and a user is informed of 
the expiration of the service life of the photoconductive 
drum 2 as the photoconductive drum rotation count ex- 
ceeds a predetermined number. 
[0026] The photoconductive drum 2 in this embodi- 
ment is an organic photoconductive member which is 
negatively charged. It comprises a base member, a pho- 
toconductive layer, and a charge injection layer. The 
base member is a cylindrical, hollow aluminum drum 2h, 
which is approximately 30 mm in diameter. The photo- 
conductive layer is an ordinary photoconductive layer 
coated on the peripheral surface of the aluminum base 
drum 2h. The charge injection layer is the outermost lay- 
er. The photoconductive drum 2 is rotationally driven at 
a predetermined process speed, which is approximately 
117 mm/sec in this embodiment. 
[0027] The charge injection layer is a coated layer of 
dielectric resin (binder) in which electrically conductive 
microscopic particles, for example, Sn0 2 , have been 
dispersed. 

[0028] Referring to Figure 4, the photoconductive 
drum 2 is provided with a drum flange 2b and a non- 
driven flange 2d. The drum flange 2b is fixed to the rear 
end (right-hand end in Figure 4) of the base drum 2h of 
the photoconductive drum 2 in terms of the lengthwise 
direction of the photoconductive drum 2, and a non-driv- 
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en flange 2d is fixed to the front end (left-hand end in 
Figure 4). The photoconductive drum 2 also has a drum 
shaft 2a, which is put through the centers of the drum 
flange 2b and non-driven flange 2d. The drum shaft 2a 
and flange 2d are solidly fixed to each other. The base 
drum 2h, drum shaft 2a, drum flange 2b, and drum 
flange 2d, are rotated together In other words, the pho- 
toconductive drum 2 is rotated about the axial line of the 
drum shaft 2a. 

[0029] The front end of the drum shaft 2a is rotation- 
ally supported by a bearing 2e, which is fixed to a bear- 
ing case 2c. The bearing case 2c is fixed to the frame 
1a of the process cartridge 1 . 

[Charging Means] 

[0030] Referring to Figure 2, the charging means in 
this embodiment is such a charging means that employs 
a contact charging method. It employs a charge roller 
3a as a charging member. The charge roller 3a is rota- 
tionally supported by unshown bearings which support 
the lengthwise ends of the metallic core 3b of the charg- 
ing roller 3a. It is kept under a predetermined amount of 
pressure generated by a pair of coil springs 3d in the 
direction of the photoconductive drum 2 so that the pe- 
ripheral surface of the charge roller 3a is kept pressed 
upon the peripheral surface of the photoconductive 
drum 2. It rotates following the rotation of the photocon- 
ductive drum 2. 

[0031 ] A referential code 3c designates a charge roll- 
er cleaning member, which comprises a supporting 
member 3f, and a flexible cleaning film 3e attached to 
the supporting member 3f. This cleaning film 3e is rec- 
tangular and is disposed in a manner to extend in par- 
allel to the lengthwise direction of the charge roller 3a. 
It is fixed, by one of its long edges, to the supporting 
member 3f so that its surface adjacent to the other long 
edge, or the free long edge, forms a contact nip against 
the peripheral surface of the charge roller 3a. The sup- 
porting member 3f is enabled to reciprocally move a pre- 
determined distance in the direction parallel to its length- 
wise direction. As the supporting member 3f is driven by 
an unshown driving means in a manner to reciprocally 
move a predetermined distance in its lengthwise direc- 
tion, the peripheral surface of the charge roller 3a is 
rubbed by the cleaning film 3e. As a result, the foreign 
substances (microscopic toner particles, additives, and 
the like) which have adhered to the peripheral surface 
of the charge roller 3a are removed. 
[0032] The image forming apparatus in this embodi- 
ment employs a cleaner-less cleaning system. Next, this 
cleaner-less cleaning system will be described. 

[Cleaner-less Cleaning System] 

[0033] Referring to Figure 2, the gist of the cleaner- 
less cleaning system of the image forming apparatus in 
this embodiment will be described. This cleaner-less 



cleaning system is such a cleaning system that removes 
the transfer residual toner particles on the photoconduc- 
tive drum 2 by the developing means at the same time 
as the photoconductive drum 2 is charged by the devel- 
s oping means. More specifically, after the image transfer, 
the transfer residual toner particles on the photoconduc- 
tive drum 2 are carried to a development station c, past 
the charge station a and an exposure station b, by the 
subsequent rotation of the photoconductive drum 2, and 
are removed by the developing means as the photocon- 
ductive drum 2 is charged by the developing means in 
the development station c. 

[0034] Since the transfer residual toner particles on 
the peripheral surface of the photoconductive drum 2 
pass through the exposure station b, the exposing proc- 
ess is carried out with the presence of the transfer re- 
sidual toner particles on the peripheral surface of the 
photoconductive drum 2. But, the amount of the transfer 
residual toner particles on the peripheral surface of the 
photoconductive drum 2 is not large enough to signifi- 
cantly affect the exposing process. However, the trans- 
fer residual toner is a mixture of positively charged toner 
particles and negatively (reversely) charged toner par- 
ticles. Further, some of the transfer residual toner parti- 
cles are smaller in the amount of charge than the others. 
Thus, it is possible that as the reversely charged transfer 
residual toner particles and/or insufficiently charged 
transfer residual toner particles, on the peripheral sur- 
face of the photoconductive drum 2, pass through the 
charge station a, they adhere to the charge roller 3a. If 
the charge roller 3a is contaminated beyond a certain 
level by the adhesion of the transfer residual toner par- 
ticles, the charge roller 3a fails to properly charge trie 
photoconductive drum 2. Further, in order to improve the 
efficiency with which the transfer residual toner particles 
on the peripheral surface of the photoconductive drum 
2 are removed by the developing apparatus at the same 
time as the photoconductive drum 2 is charged by the 
developing apparatus, it is necessary that the transfer 
residual toner particles on the photoconductive drum 2, 
which are carried to the development station c, are pos- 
itive in polarity, and the amount of the charge of each 
transfer residual toner particle is proper for the develop- 
ing apparatus to develop the electrostatic latent image 
on the photoconductive drum 2. The reversely charged 
toner particles, and the toner particles which are not 
proper in the amount of charge, cannot be removed or 
recovered from the photoconductive drum 2 by the de- 
veloping apparatus, which results in the formation of a 
low quality image. 

[0035] In recent years, user needs have diversified. 
For example, the user need for printing such an image 
as a photographic image that requires an image forming 
apparatus to be continually operated at a high printing 
55 ratio has begun to increase. Thus, with the diversifica- 
tion of user needs, the above described problem has 
begun to widely manifest, since the continual operation 
of an image forming apparatus at a high printing ratio 
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produces a large amount of transfer residual toner all at 
once. 

[0036] Thus, in order to evenly disperse the transfer 
residual toner particles on the peripheral surface of the 
photoconductive drum 2, across the peripheral surface 
of the photoconductive drum 2, the image forming ap- 
paratus in this embodiment is provided with a transfer 
residual toner particle dispersing means 3g, which is 
disposed in the adjacencies of the peripheral surface of 
the photoconductive drum 2, on the downstream side of 
the transfer station d in terms of the rotational direction 
of the photoconductive drum 2. Further, the image form- 
ing apparatus is provided with a toner charge controlling 
means 3h for unifying in polarity the transfer residual 
toner (developer) particles. The toner charge controlling 
means 3h is disposed in the adjacencies of the periph- 
eral surface of the photoconductive drum 2, on the 
downstream side of the transfer residual toner particle 
dispersing means 3g and on the upstream side of the 
charge station a, in terms of the rotational direction of 
the photoconductive drum 2. The toner charge control- 
ling means 3h rectifies the polarities of the reversely 
charged transfer residual toner particles to the negative 
polarity, or the normal polarity. 

[0037] With the provision of the transfer residual toner 
dispersing means 8g, the transfer residual toner parti- 
cles, which have been dispersed in a certain pattern and 
are carried from the transfer station d to the toner charge 
controlling means 3h, are evenly dispersed across the 
peripheral surface of the photoconductive drum 2 even 
if the amount of the transfer residual toner particles is 
large. In other words, the transfer residual toner parti- 
cles, which have been distributed in a certain pattern on 
the peripheral surface of the photoconductive drum 2, 
are evenly dispersed across the peripheral surface of 
the photoconductive drum 2, being therefore prevented 
from being concentrated to certain portions of the toner 
charge controlling means 3h, assuring that all the trans- 
fer residual toner particles are unified in polarity, being 
charged to the normal polarity. Therefore, the efficiency 
with which the transfer residual toner particles are pre- 
vented from adhering to the charge roller 3a is improved. 
Consequently, the formation of a ghost image, that is, 
the ghostly pattern in a completed image, for which the 
transfer residual toner particles are responsible, is pre- 
vented. 

[0038] In this embodiment, the transfer residual toner 
particle dispersing means 3g and toner charge control- 
ling means 3h are given a proper amount of electrical 
conductivity, and are in the form of a brush. They are 
disposed so that their actual brush portions remain in 
contact with the peripheral surface of the photoconduc- 
tive drum 2. 

[0039] These means are enabled to be moved (recip- 
rocated) by unshown driving power source in the length- 
wise direction of the photoconductive drum 2 so that the 
transfer residual toner particle dispersing means 3g and 
toner polarity controlling means 3h are prevented from 



remaining at the same positions relative to the periph- 
eral surface of the photoconductive drum 2. Thus, even 
if the toner charge controlling means 3h is not uniform 
in electrical resistance, and therefore, has portions with 

s excessive charging capacity and portions with insuffi- 
cient charging capacity, these portions do not remain at 
the same positions relative to the peripheral surface of 
the photoconductive drum 2. Consequently, the possi- 
bility that a microscopic amount of the transfer residual 

10 toner particles will be fused to certain portions of the pe- 
ripheral surface of the photoconductive drum 2 by being 
overcharged, or remains adhered to certain portions of 
the peripheral surface of the charge roller 3a by being 
undercharged, is eliminated or reduced. 

15 

[Exposing Means] 

[0040] In this embodiment, the photoconductive drum 
2 is exposed with the use of a laser based exposing 
means. More specifically, image signals are sent to the 
exposing means from the image forming apparatus 
main assembly 100. As the signals are sent to the ex- 
posing means, a laser beam L modulated with the image 
signals is projected in a manner to uniformly scan the 
uniformly charged peripheral surface of the photocon- 
ductive drum 2. As a result, the uniformly charged pe- 
ripheral surface of the photoconductive drum 2 is selec- 
tively exposed. Consequently, an electrostatic latent im- 
age in accordance with the image formation data is 
formed on the peripheral surface of the photoconductive 
drum 2; 

[0041] Referring to Figure 1 , the laser based exposing 
means comprises a solid state laser element (un- 
shown), a polygon mirror 51a, a focusing lens 51b, a 
reflection mirror 51c, and the like. The solid state laser 
element is turned on and off by a light emitting signal 
generating device (unshown) in response to the inputted 
image signals. The laser beam L emitted from the solid 
state laser element is converted by acollimator lens sys- 
tem (unshown) into a flux of virtually parallel light, is de- 
flected in a manner to make a scanning movement, by 
the polygon mirror 51a which is being rotated at a high 
speed, and is focused in the form of a spot on the pe- 
ripheral surface of the photoconductive drum 2 by way 
of the focusing lens 51 b and deflection mirror 51c. 
[0042] Since the photoconductive drum 2 is rotated 
while its peripheral surface is exposed to the scanning 
laser beam L, not only is the peripheral surface of the 
photoconductive drum 2 scanned by the laser beam L 
so in the primary direction, or the moving direction of the 
laser beam L, but it also is scanned in the secondary 
direction, or the rotational direction of the photoconduc- 
tive drum 2. As a result, the peripheral surface of the 
photoconductive drum 2 is exposed in a manner to re- 
55 fleet the sequential image signals. In other words, the 
uniformly charged peripheral surface of the photocon- 
ductive drum 2 is divided into light potential portions, that 
is, the portions, the surface potential of which has been 
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reduced by the exposure to the laser beam L, and dark 
potential portions, that is, the portions, the surface po- 
tential of which has not been reduced by the laser beam 
L. Consequently, an electrostatic latent image in accord- 
ance with the image formation data emerges due to the 
contrast between the light potential portions and dark 
potential portions. 

[Developing Apparatus] 

[0043] The developing apparatus 4 in this embodi- 
ment is a contact type developing apparatus which uses 
two component developer (two component magnetic 
brush type developing apparatus). Referring to Figure 
2, it comprises a development sleeve 4a as a developer 
bearing member, a magnetic roller 4b disposed in the 
hollow of the development sleeve 4a, and developer, 
that is, a mixture of carrier and toner, which is borne on 
the peripheral surface of the development sleeve 4a. 
This development sleeve 4a constitutes the developing 
means. The developing apparatus 4 is also provided 
with a regulating blade 4c, which is disposed a prede- 
termined gap away from the peripheral surface of the 
development sleeve 4a so that as the development 
sleeve 4a is rotated in the direction of an arrow mark, a 
thin layer of the developer is formed on the peripheral 
surface of the development sleeve 4a. Incidentally, even 
. though a two component magnetic brush type develop- 
ing apparatus is employed as the developing apparatus 
4 in this embodiment, the developing apparatus choice 
is not limited to this type of developing apparatus. 
[0044] Referring to Figure 4, the development sleeve 
4a has a pair of journal portions 4a1 , which are located 
at the lengthwise ends of the development sleeve 4a 
one for one. The smaller diameter portion of each jour- 
nal portion 4a1 is fitted with a rotational spacer ring 4k 
in theform of a hollow rollerso that a predetermined gap 
is maintained between the peripheral surfaces of the de- 
velopment sleeve 4a and photoconductive drum 2 to al- 
low the layer of developer formed on the peripheral sur- 
face of the development sleeve 4a to make contact with 
the peripheral surface of the photoconductive drum 2 to 
develop the latent image on the peripheral surface of 
the photoconductive drum 2. Referring to Figure 2, the 
development sleeve 4a is rotationally driven at a prede- 
termined peripheral velocity in the counterclockwise di- 
rection indicated by an arrow mark so that the moving 
direction of the peripheral surface of the development 
sleeve 4a in the development station becomes counter 
to the moving direction of the peripheral surface of the 
photoconductive drum 2 in the development station. 
[0045] The toner employed in this embodiment is 6 
urn in average particle diameter, and is negatively 
charged. The magnetic carrier employed in this embod- 
iment is 35 u.m in average particle diameter and is 205 
emu/cm 3 in saturation magnetization. The toner and 
carrier are mixed at a weight ratio of 6:94 to be used as 
the developer. Developer choice does not need to be 



limited to a mixture of toner and magnetic carrier. For 
example, magnetic toner may be employed. 
[0046] Referring to Figure 2, a developer holding por- 
tion 4h, in which the developer is circulated, is divided 

s by a partitioning wall 4d into a two chambers. The par- 
titioning wall 4d extends in the lengthwise direction of 
the process cartridge 1 from one end of the developer 
holding portion 4h to the other except for the immediate 
adjacencies of the end walls of the developer holding 

10 portion 46. The developer holding portion 4h is provided 
with a pair of stirring screws 4eA and 4eB, which are 
disposed in a manner to sandwich the partitioning wall 
4d. 

[0047] Referring to Figure 4, as toner is supplied into 
15 the developer holding portion 4h from a toner supply 
containers, it falls into the rear side (right side in Figure 
4) of stirring screws 4eB, and is sent toward the front 
side (left side in Figure 4) while being stirred. As the ton- 
er reaches the front end of the toner holding portion 4h, 
20 ft moves into the other side of the partition wall 4d, past 
the gap between the front end of the partition wall 4d 
and the front wall of the developer holding portion 4h. 
Then, it is sent by the stirring screw 4eA to the rear end 
(right side in Figure 4). As it reaches the rear end of the 
25 developer holding portion 4h, it moves into the side into 
which it fell from the toner supply container 5, and is sent 
again by the stirring screw 4eB toward the front end to 
be re-circulated. 

[0048] At this time, the development process for vis- 

30 ualizing an electrostatic latent image formed on the pho- 
toconductive drum 2, with the use of the developing ap- 
paratus 4 which employs a two component magnetic 
brush based developing method, and the developer cir- 
culating system, will be described with reference to Fig- 

35 ure 2. As the development sleeve 4a is rotated, the de- 
veloper within the developer holding portion 4h is picked 
up in a layer by the pickup pole of the magnetic roller 4b 
onto the peripheral surface of the development sleeve 
4a, and is conveyed toward the development station. 

40 [0049] As the layer of developer on the peripheral sur- 
face of the development sleeve 4a is conveyed toward 
the development station, its is regulated in thickness by 
the regulating blade 4c disposed in the radius direction 
of the development sleeve 4a. As a result, a thin layer 

45 of developer is formed on the peripheral surface of the 
development sleeve 4a. As this thin layer of developer 
is conveyed to a position in the development station, 
which corresponds to the development pole, the devel- 
oper is made to crest like a wave by the magnetic force. 

so The electrostatic latent image on the peripheral surface 
of the photoconductive drum 2 is developed by the toner 
within the crested portion of the thin layer of developer 
into a toner image. It should be noted here that in this 
embodiment, the electrostatic latent image is reversely 

55 developed. 

[0050] As the development sleeve 4a is further rotat- 
ed, the thin layer of developer on the peripheral surface 
of the development sleeve 4a passes the development 
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station and enters the developer holding portion 4h, in 
which it is repelled by the repellent magnetic field of the 
conveyance pole, from the peripheral surface of the de- 
velopment sleeve 4a, and falls back into the developer 
holding portion 4h. 

[0051] To the development sleeve 4a, DC and AC 
voltages are applied from unshown electrical power 
sources. More specifically, in this embodiment, a DC 
voltage of -500 V, and an AC voltage having a frequency 
of 2,000 Hz and a peak-to-peak voltage of 1 ,500 V, are 
applied to selectively develop the peripheral surface of 
the photoconductive drum 2; only the exposed portions 
of the peripheral surface of the photoconductive drum 2 
are developed. 

[0052] Generally speaking, in a two component mag- 
netic brush based developing method, application of AC 
voltage improves the development efficiency, and there- 
fore, improves image quality. However, it also brings 
forth such an adverse possibility that a foggy image will 
be produced. Thus, normally, difference in potential lev- 
el is provided between the DC voltage applied to the de- 
velopment sleeve 4a an d the electrical charge of the pe- 
ripheral surface of the photoconductive drum 2 to pre- 
vent the formation of ajoggy image. More concretely, 
the potential level of the bias voltage applied to the de- 
velopment sleeve 4a is set so that it falls between the 
surface potential levels of the exposed and unexposed 
portions of the photoconductive drum 2. 
[0053] As the toner is consumed by development, the 
toner density of the developer reduces. Referring to Fig- 
ure 2, in this embodiment, a sensor 4g for detecting the 
toner density is disposed close to the peripheral surface 
of the stirring screw 4eB. As it is detected by the sensor 
4g that the toner density of the developer has dropped 
below a predetermined level, a command for supplying 
toner into the developer holding portion 4h of the devel- 
oping apparatus from the toner supply container 5 is is- 
sued. The toner density of the developer is kept at a pre- 
determined level by this toner supplying process. 

[Toner Supply Container] 

[0054] Toner supply containers 5Y, 5M, 5C,and 5K are 
disposed in parallel to each other, above the process 
cartridges 1 Y, 1M, 1C, and 1K, one for one. They are 
mounted from the front side of the image forming appa- 
ratus main assembly 1 00. 

[0055] Referring to Figure 2, each toner supply con- 
tainer 5 comprises a shell 5g as a toner holding portion 
(developer holding portion), a stirring shaft 5c, a stirring 
plate 5b, and a screw 5a. Toner or a mixture of toner 
and magnetic carrier is stored in the shell 5g. The stirring 
plate 5b is fixed to the stirring shaft 5c. The stirring shaft 
5c, stirring plate 5b and screw 5a are disposed within 
the shell 5g. The bottom wall of the toner supply con- 
tainer 5 is provided with a toner outlet hole 5f through 
which toner is discharged. Referring to Figure 5, the 
screw 5a and stirring shaft 5c are rotationally supported 



by a pair of bearings 5d, by their lengthwise ends. The 
rearmost ends of the screw 5a and stirring shaft 5c are 
fitted with a driving coupling 5e (female type). The driv- 
ing coupling 5e (female type) is rotationally driven as it 

5 receives driving force from the driving coupling 62b 
(male type) on the apparatus main assembly 100 side. 
The peripheral portion of the screw 5a in terms of the 
radius direction of the screw 5a is in the form of a spiral 
rib, and has right and left sections, with respect to the 

io axial line of the toner outlet hole 5f , which are opposite 
to each other in twist direction. The screw 5a is rotated 
in a predetermined direction by the rotation of the driving 
coupling 62b (male type). As the screw 5a rotates, toner 
is conveyed toward the toner outlet portion 5f, and is 

is allowed to free fall through the toner outlet hole 5f5 of 
the toner outlet portion 5f to supply the process cartridge 
1 with toner. 

[0056] The peripheral edge of the stirring plate 5b in 
terms of the rotational radius direction is angled relative 
20 to the internal surface of the wall of the shell 5g, so that 
it makes contact with, and slides on, the internal surface 
of the wall of the shell 5g at an angle. More specifically, 
as the peripheral portion of the stirring plate 5b comes 
into contact with the wall of the shell 5g, it becomes spi- 
25 rally twisted. Therefore, as the stirring plate 5b is rotat- 
ed, the peripheral portion of the stirring plate 5b contacts 
the toner at an angle, generating such force that moves 
the toner in the axial direction of the stirring shaft 5c. As 
a result, the toner is conveyed in the lengthwise direction 
^o of the process cartridge 1 . 

[0057] Incidentally, the toner supply container 5 in this 
embodiment is capable of supplying toner to not only a 
process cartridge which employs a two component de- 
veloping method, but also a process cartridge which em- 
35 ploys a single component developing method. It also is 
capable of supplying a development cartridge with ton- 
er. The choice of the powdery substance which is to be 
held in the toner supply container does not need to be 
limited to toner. Obviously, it may be so-called develop- 
40 er, that is, a mixture of toner and magnetic carrier 

[Transferring Means] 

[0058] Referring to Figure 1 , an intermediary transfer 
45 unit 54, which is a transferring means, is a unit for trans- 
ferring a toner image. 

[0059] The intermediary transfer unit 54 is provided 
with ah intermediary transfer belt 54a, which runs in the 
direction of an arrow mark. More specifically, the inter- 

50 median/ transfer beit 54a runs in the clockwise direction 
indicated by the arrow mark at a velocity approximately 
the same as the peripheral velocity of the photoconduc- 
tive drum 2. This intermediary transfer belt 54a is an 
endless belt with a circumferential length of approxi- 

55 matety 940 mm, and is suspended around three rollers: 
a driver roller 54b, a secondary transfer counter roller 
54g, and a follower roller 54c. 

[0060] Within the loop of intermediary transfer belt 



25 



30 



35 



8 



BNSDOCID:<EP 1184742A2 I > 



15 



EP1 184 742 A2 



16 



54a, transfer charge rollers 54fY, 54fM, 54fC, and 54fK 
are rotationally disposed, each being kept pressured up- 
on the inward surface of the intermediary transfer belt 
54a, at a position correspondent to the photoconductive 
drum 2 on the outward side of the intermediary transfer 
belt 54a, in the radius direction of the photoconductive 
drum 2 of the corresponding process cartridge. 
[0061] The transfer charge rollers 54fY, 54fM, 54fC, 
and 54fK receive electrical power from an unshown high 
voltage power source, and charge the intermediary 
transfer belt 54a to the polarity opposite to the toner po- 
larity, from the inward side of the intermediary transfer 
belt loop, to sequentially transfer (primary transfer) the 
toner images on the photoconductive drums 2 onto the 
outward surface of the intermediary transfer belt 54a. 
[0062] In the secondary transfer station, the second- 
ary transfer roller 54d and secondary transfer counter 
roller 54g are disposed on the inward and outward sides 
of the intermediary transfer belt loop. When carrying out 
the second transfer process, the two rollers are pressed 
against each other in a manner to pinch the intermediary 
transfer belt 54a between them. The secondary transfer 
roller 54d is rotational, and also is movable in the vertical 
direction in Figure 1 . In order to prevent the secondary 
transfer roller 54d from disturbing the toner images on 
the intermediary transfer belt 54a, the secondary trans- 
fer roller 54d is kept separated from the intermediary 
transfer belt 54a until a multicolor image is completed, 
that is, until all the monochromatic toner images are 
transferred in layers onto the intermediary transfer belt 
54a. 

[0063] The intermediary transfer belt 54a and second- 
ary transfer roller 54d are driven independently from 
each other. As the recording medium 52 enters the sec- 
ondary transfer station, a predetermined bias is applied 
to the secondary transfer roller 54d. As a result, the mul- 
ticolor toner image on the intermediary transfer belt 54a 
is transferred (secondary transfer) onto the recording 
medium 52. 

[0064] During the above described secondary trans- 
fer process, the recording medium 52 is conveyed left- 
ward in Figure 1 at a predetermined velocity, while re- 
maining pinched by the intermediary transfer belt 54a 
and secondary transfer roller 54d, to a fixing device 56 
in which the next process is carried out. 
[0065] At the most downstream end of the range in 
which the transfer process is carried out, a cleaning unit 
55 is located, being enabled to be placed in contact with, 
or separated from, a predetermined point of the outward 
surface of the intermediary transfer belt 54a to remove 
the secondary transfer residual toner particles, or the 
toner particles remaining on the intermediary transfer 
belt 54a after the secondary transfer 
[0066] Referring to Figure 1 , a cleaning blade 55a for 
removing the secondary transfer residual toner particles 
is placed within a cleaning unit 55, which is rendered 
pivotal about an unshown pivot. The cleaning blade 55a 
is kept pressed upon the intermediary transfer belt 54a, 



being tilted against the moving direction of the interme- 
diary transfer belt 54a. The secondary transfer residual 
toner particles are taken into the cleaning unit 55 and 
are conveyed by a conveying screw 55b to a container 
5 (unshown) for the secondary transfer residual toner par- 
ticles, to be stored therein. 

[0067] As for the material for the intermediary transfer 
belt 54a, polyimide resin may be used. The material se- 
lection is not limited to polyimide. For example, plastics 
10 such as polycarbonate resin, polyethylene-terephtha- 
late resin, polyfluorovinylidene resin, polynaphthalate 
resin, polyether-ether-ketone resin, polyether-sulfone 
resin, or polyurethane resin, as well as fluorinated rub- 
ber or siliconized rubber, can also be used with preter- 
ms able results, in addition to the polyimide resin. 

[Fixing Station] 

[0068] As described above, after being formed on the 
20 photoconductive drum 2 by the developing means, the 
toner image is transferred onto the recording medium 
52 by way of the intermediary transfer belt 54a, and is 
thermally fixed to the recording medium 52 by the fixing 
device 56. 

25 [0069] Referring to Figure 1 , the fixing device 56 has 
a fixing roller for applying heat to the recording medium 
52, and a pressing roller 56b for pressing the recording 
medium 52 upon the fixing roller 56a. Both rollers are 
hollow, and contain a heater (unshown). They convey 

30 together the recording medium 52 as they are rotation- 
ally driven. 

[0070] More specifically, heat and pressure are ap- 
plied to the toner image and recording medium 52 as 
the recording medium 52 on which the toner image is 

35 held is conveyed by the fixing roller 56a and pressing 
roller 56b. As a result, the toner image is fixed to the 
recording medium 52. After the fixation of the toner im- 
age, the recording medium 52 is discharged by a dis- 
charge roller pair 53h and a discharge roller pair 53j from 

40 the apparatus main assembly 100, and is accumulated 
in a tray 57 located at the top of the apparatus main as- 
sembly 100. 

[Mounting of Process Cartridge and Toner Supply 
45 Container] 

[0071] Next, referring to Figures 2-5, the steps 
through which the process cartridge 1 and toner supply 
container 5 are mounted into the apparatus main as- 

50 sembly 100 will be described. Figure 3 is a rough, ex- 
ternal perspective view of the image forming apparatus 
main assembly 100. As shown in Figure 3, the image 
forming apparatus main assembly 1 00 is provided with 
a front door 58, which is located on the front side of the 

55 apparatus main assembly 100, and can be opened or 
closed by a user. As the front door 58 is pulled frontward, 
an entrance through which the process cartridges 1 Y - 
1K, and toner supply containers 5Y - 5K are inserted 
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into the apparatus main assembly 1 00 is exposed. 
[0072] The entrance through which each process car- 
tridge 1 is inserted is provided with an aligning plate 59, 
which is rotationally supported. The process cartridge 1 
is inserted or pulled out after this aligning plate is 
opened. Referring to Figure 2, within the image forming 
apparatus main assembly 1 00, guide rails 60 for guiding 
the process cartridge 1 when mounting or dismounting 
the process cartridge 1, and guide rails 61 for guiding 
the toner supply container 5 when mounting or dis- 
mounting the toner supply container 5, are disposed. 
[0073] The direction in which the process cartridge 1 
or toner supply container 5 are mounted into the image 
forming apparatus main assembly 1 00 is parallel to the 
axial line of the photoconductive drum 2. Also, the di- 
rection in which the guide rails 60 and 61 are extended 
is parallel to the axial line of the photoconductive drum 
2. When mounting the process cartridge 1 ortoner sup- 
ply containers, it is slid into the apparatus main assem- 
bly 100, on the guide rails 60 or 61, respectively, from 
the front side of the apparatus main assembly 1 00. 
[0074] Referring to Figure 4, as the process cartridge 
1 is inserted to the deepest end of the cartridge mount- 
ing space, the aligning shaft 66 of the apparatus main 
assembly 1 00 is inserted into the center hole 2f of the 
drum flange 2b. As a result, the position of the rotational 
axis of the deepest end (rear end) of the photoconduc- 
tive drum 2 becomes fixed relative to the apparatus main 
assembly 1 00. At the same time, the driving force trans- 
mitting portion 2g of the drum flange 2b is connected 
with the driving coupling 62a (female type) of the appa- 
ratus main assembly 1 00, enabling the photoconductive 
drum 2 to be rotationally driven. The driving force trans- 
mitting portion 2g employed in this embodiment is in the 
form of a twisted triangular pillar. Thus, as it is rotated, 
not only does it transmit the driving force from the ap- 
paratus main assembly 1 00 side to the photoconductive 
drum 2, but also it generates such force that pulls the 
photoconductive drum 2 rearward of the apparatus main 
assembly 100. 

[0075] Referring to Figure 4, the rear plate 65 is pro- 
vided with a supporting pin 63 for positioning the proc- 
ess cartridge 1 ; the position of the frame 1 a of the proc- 
ess cartridge 1 relative to the apparatus main assembly 
100 is fixed as the supporting pin 63 is inserted into the 
frame 1 a of the process cartridge 1 . 
[0076] Also referring to Figure 4, the apparatus main 
assembly 100 is provided with a rotatable aligning plate 
59, which is located on the front side (left side in Figure 
4). Into the hole of this aligning plate 59, the bearing 
case 2c of the process cartridge 1 is inserted, so that 
the process cartridge 1 is supported by the apparatus 
main assembly 100 while being accurately positioned 
relative to the apparatus main assembly 1 00. Through 
the above described insertion sequence, the photocon- 
ductive drum 2 and process cartridge 1 are accurately 
positioned relative to the apparatus main assembly 1 00. 
[0077] Referring to Figure 5, as the toner supply con- 



tainers is inserted to the deepest end of the toner supply 
container mounting space in the same manner as the 
process cartridge 1 is inserted to the deepest end of the 
process cartridge mounting space, the position of the 
5 toner supply container 5 is fixed relative to the apparatus 
main assembly 100 by a supporting pin 64 which 
projects from the rear plate 65. At the same time, the 
driving coupling 5e (female type) becomes connected 
with the driving coupling 62b (male type), enabling the 
screws 5a and stirring shaft 5c to be rotationally driven. 
[0078] On the other hand, in order to pull the process 
cartridge 1 or toner supply container 5 out of the appa- 
ratus main assembly 100, the above described mount- 
ing steps have only to be carried out in the reverse order. 
In this embodiment, the process cartridges 1 and toner 
supply containers S are enabled to be mounted into, or 
dismounted from, the apparatus main assembly 1 00 in 
any order. In other words, the process cartridge 1 can 
be mounted into the apparatus main assembly 100 ei- 
ther before or after the toner supply container 5 is 
mounted into the apparatus main assembly 100. Fur- 
ther, the process cartridge 1 can be pulled out of the 
apparatus main assembly 100 either before or after the 
toner supply container 5 is pulled out of the apparatus 
main assembly 100. 

[Embodiments] 

[0079] Next, referring to Figures 6-17, the preferred 
embodiments of the present invention will be described. 
[0080] Figure 6 is a perspective view of the toner sup- 
ply containers in accordance with the present invention, 
as seen from diagonally below the bottom, rear, left cor- 
ner of the container. As shown in the drawing, each of 
the two lateral walls of the shell 5g, or each of the two 
lateral walls of the toner holding portion, of the toner sup- 
ply container 5, is provided with a guiding portion 5g1 
for guiding the toner supply container 5 when the toner 
supply container 5 is inserted into the apparatus main 
assembly 100. The guiding portion 5g1 slightly pro- 
trudes from the lateral wall outward of the shell 5g, and 
extends straight along the lateral wall in the lengthwise 
direction of the shell 5g. The downwardly facing surface 
of the guiding portion 5g1 is flat and smooth. As the toner 
supply container 5 is mounted into the apparatus main 
assembly 100, this downwardly facing surface of the 
guiding portion 5g1 contacts the upwardly facing sur- 
face of the guide rail 61 on the apparatus main assembly 
100 side (Figure 2), in a manner to ride thereon, to ac- 
curately position the toner supply container 5 relative to 
the apparatus main assembly 1 00 in terms of the vertical 
direction. 

[0081] The toner outlet portion 5f of the toner supply 
container 5, which is located at the bottom of the toner 
55 supply container 5, is provided with a toner outlet cover 
5f1 for covering the toner outlet portion 5f. The toner 
outlet cover 5f1 is enabled to be moved in the lengthwise 
direction of the toner supply container 5. Referring to 
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Figure 1 4, the toner outlet cover 5f 1 is open upward and 
has a U-shaped cross section. It has four engagement 
projections: a pair of engagement projections 5f1a 
which perpendicularly project inward of the toner outlet 
cover 5f1 from the front ends of the inward surface of 
the lateral walls, or the walls correspondent to the up- 
right portions of the U-shaped cross section, of thetoner 
outlet cover 5f 1 , and a pair of engagement portions 5f 1 ' 
which perpendicularly project inward of the toner outlet 
cover 5f 1 from the rear end of the inward surface of the 
lateral walls. The toner outlet cover 5f 1 is also provided 
with a pair of rear plates 5f 1 b, which are located one for 
one in the left and right bottom corners of the toner outlet 
cover 5f 1 , with the presence of a predetermined gap be- 
tween the two plates. The toner outlet cover 5f 1 is also 
provided with a hook 5f 1 c on which one end of a tension 
spring 67 is hung. It is attached to the bottom wall of the 
toner outlet cover 5f 1 , being positioned in the center of 
the gap between the pair of rear plates 5f1b. 
[0082] Figure 1 5 is a side view of the toner supply con- 
tainers. In the drawing, the leading end of the toner sup- 
ply container in terms of the direction in which the toner 
supply container 5 is inserted is on the right side. The 
left and right side walls of the toner supply container 5 
are provided with grooves 5h and 5h\ into which the en- 
gagement portions 5f 1 a and 5fa* of the toner outlet cover 
5f 1 engage. Each of grooves 5h and 5h' has a first guid- 
ing portion 5h1 (5hV) which extends straight rearward 
in the lengthwise direction of the toner supply containers 
5 from the front end of the cover, and a second guiding 
portion 5h2 (5h2') which extends straight in the diago- 
nally upward, toward the rear, from the rear end of the 
first guiding portion 5h1 (5h1*). The right end of the 
groove 5h\ that is, the right end of the left groove in Fig- 
ure 15, is a dead end, and the left end of the groove 5h' 
is provided with a projection 5h2a\ which projects up- 
ward. 

[0083] The outwardly protruding engagement por- 
tions 5f1a of the toner outlet cover 5ft engage into the 
grooves 5h in the lateral walls of the toner supply con- 
tainer 5, and the engagement portions 5f 1 a* engage into 
the groove 5h' so that the toner outlet cover 5f 1 is ena- 
bled to move following the grooves 5h and 5h\ 
[0084] Referring to 8(a), before the mounting of the 
toner supply containers into the apparatus main assem- 
bly 100, the toner outlet cover 5f1 is at a first position 
where it covers the toner outlet portion 5f. In this state, 
the engagement portion 5f1a' of the toner outlet cover 
5f 1 is in contact with the right end of the groove 5h', pre- 
venting the toner outlet cover 5f 1 from moving further 
rightward. 

[0085] When the toner supply container 5 is inserted 
into the apparatus main assembly 1 00, the guiding por- 
tions 5g1 of the toner supply container 5 contact the cor- 
responding guiding rails 61 on the apparatus main as- 
sembly 100 side, and slide thereon, as described above. 
During this sliding movement of the toner supply con- 
tainer 5, the leading end of the toner outlet cover 5f 1 in 



20 

terms of the toner supply container insertion direction 
comes into contact with a projection 68 of the apparatus 
main assembly 1 00, as shown in Figure 7. Thus, as the 
toner supply containers 5 is further inserted, the toner 

5 outlet cover 5f 1 is moved toward the trailing end of the 
toner supply container 5 in relative terms, as shown in 
Figure 8(b), since the toner outlet cover 5f1 , which has 
come into contact with the projection 68, is prevented 
from moving further rightward, that is, kept stationary, 

io and therefore causing the tension spring 67 to stretch. 
In relative terms, the toner outlet cover 5f1 moves fol- 
lowing the grooves 5h and 5h\ until it reaches a second 
position where it exposes a shutter holding member 5f2, 
through which the internal spaces of the process car- 

15 tridge 1 and toner supply container 5 become connected 
(Figure 8(c)). 

[0086] Referring to Figure 8, the above described 
movement of the toner outlet cover 5f 1 will be described 
in more detail. Figure 8 is a side view of the toner supply 

20 container 5, as seen from the direction perpendicular to 
the lengthwise walls of the toner supply container 5, for 
showing the steps through which the toner supply con- 
tainer 5 is inserted into the apparatus main assembly 
100. The inserting steps occur in the order of Figures 8 

25 (a) - 8(c). As described before, after coming into contact 
with the projection 68 of the apparatus main assembly 
1 00, the toner outlet cover 5f1 is moved following the 
first guiding portion 5h1 (5h1') of the groove 5h (5h') in 
the toner supply container insertion direction, which is 

30 the approximately horizontal direction. Then, it is moved 
upward, which is the direction to move the toner outlet 
cover 5f 1 away from the process cartridge 1 , that is, the 
developing means in this embodiment, following the 
second guiding portion 5h2 (5h2*) of the grooves 5h 

35 (5h'). As a result, the shutter holding member 5f2 is ex- 
posed. 

[0087] Obviously, during this upward movement of the 
toner outlet cover 5f1, the toner outlet cover 5f1 does 
not move approximately in the horizontal direction rela- 

40 tive to the apparatus main assembly 1 00, but is simply 
guided upward, that is, retracted upward, by the second 
guiding portions 5h2 (5h2') of the grooves. Further, 
since the distance between the engagement portion 
5f 1 a and 5f 1 a* of each lateral wall of the toner outlet cov- 

45 er 5f 1 is equal to the distance between the two second 
guiding portions 5h2 and 5h2* of the grooves of the cor- 
responding lateral wall of the toner supply container 5, 
the toner outlet cover 5f 1 is moved upward to the second 
position while remaining parallel to the bottom surface 

50 of the toner supply container 5 as it was when it was at 
the first position. 

[0088] Further, there is the projection 5h2a' at the left 
end of the groove 5h* as shown in Figure 15. Therefore, 
as the toner outlet cover 5f 1 is moved, the engagement 
55 portion 5fa1' comes into contact with the projection 
5h2a\ stopping the toner outlet cover 5f1 from being 
moved further. 

[0089] With the provision of the above described 
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structural arrangement, the toner outlet cover 5f 1 Is re- 
tracted in the direction to separate (move upward in Fig- 
ure 8) from the process cartridge 1 as a developing 
means in this embodiment. Therefore, the space into 
which the toner outlet cover 5f 1 is retracted as the toner 
supply container is inserted into the apparatus main as- 
sembly 1 00 does not affect the space In which the proc- 
ess cartridge 1 is mounted. In other words, the internal 
space of the apparatus main assembly 100 is better uti- 
lized. 

[0090] Further, in this embodiment, the process car- 
tridges 1 and toner supply containers 5 can be inserted 
into, or pulled out of, the apparatus main assembly 1 00 
in any order. Therefore, it is probable that the toner sup- 
ply container 5 has been mounted in the apparatus main 
assembly 100 ahead of the process cartridge 1 . In such 
a case, simply retracting the toner outlet cover 5f 1 from 
the first position in the horizontal direction allows the 
toner outlet cover 5f 1 to come into contact with the toner 
inlet portion 1b on the process cartridge 1 side, as the 
process cartridge 1 is inserted. This is a problem. In or- 
der to deal with this problem by the structural modifica- 
tion on the process cartridge 1 side, it is necessary to 
enable the toner Inlet portion 1 b of the process cartridge 
1 to retract. Such a modification is liable to extremely 
complicate the structure of the toner inlet portion 1b. 
However, according to an aspect of the present inven- 
tion regarding the structure of the toner supply container 
5, the toner outlet cover 5f 1 is retracted in the direction 
to move away from the process cartridge 1 . Therefore, 
the above described problem does not occur. 
[0091] As the toner supply container 5 is pulled out of 
the apparatus main assembly 100, the toner outlet cover 
5f 1 is moved by the resiliency of the tension spring 67 
in the direction opposite to the direction in which it is 
moved when the toner supply container is mounted, and 
returns to the original position, or the first position. Inci- 
dentally, the toner supply container 5 is provided with a 
toner outlet hole shutter 5f3, which is located so that 
when the toner supply container 5 is mounted into the 
apparatus main assembly 1 00, the toner outlet cover 5f 1 
is opened before the toner outlet hole shutter 5f3, which 
will be described later, is moved from the closed position 
to the open position, whereas when the toner supply 
container 5 is removed from the apparatus main assem- 
bly 1 00, the toner outlet cover 5f 1 closes after the toner 
outlet hole shutter 5f3 moves from the open position to 
the closed position. 

[0092] Next, the structural arrangement in the toner 
supply container 5 in accordance with the present in- 
vention, for preventing toner from leaking from the toner 
supply container 5, will be described. Referring to Fig- 
ures 2 and 5, the bottom wall of the toner supply con- 
tainer 5 is provided with the toner outlet portion 5f 
through which the toner within the toner supply contain- 
er 5 is discharged into the process cartridge 1 . The toner 
outlet portion 5f has a first hole 5f5, which is located in 
the approximate center of the toner outlet portion 5f . The 



toner outlet portion 5f is provided with a sealing member 
5f6, which surrounds the first hole 5f5, and is pasted to 
the bottom wall of the toner supply container 5. In this 
embodiment, the toner outlet portion 5f is disposed to- 

5 ward one of the lengthwise ends of the toner supply con- 
tainer, on the side from which driving force is transmitted 
to the screw 5a; it is located toward the leading end (right 
side in Figure 5) in terms of the direction in which the 
toner supply container 5 is inserted. 

io [0093] At this time, referring to Figure 16, the struc- 
tures of the first hole 5f5 and its adjacencies will be de- 
scribed in detail. Figure 1 6 is a vertical sectional view of 
the toner supply container 5 at a vertical plane which 
includes the axial line of the first hole 5f5 and is perpen- 

15 dicular to the lengthwise direction of the toner supply 
container 5. The first hole 5f5, which is a through hole, 
is located below the screw 5a, and the first sealing mem- 
ber 5f6 is located below the first hole 5f5. The first seat- 
ing member 5f6 is provided to prevent toner from leaking 

20 from the edge of the first hole 5f5. It is an elastic member 
with a predetermined thickness, and its opening is the 
same in shape as that of the first hole 5f5. The first seal- 
ing member 5f6 is pasted to the peripheries of the bot- 
tom opening of the first hole 5f6, by its upwardly facing 

25 surface, with its opening in alignment with the first hole 
5f5. In this embodiment, foamed urethane is used as the 
material for the first sealing member 5f6. However, the 
material choice for the first sealing member 5f 6 does not 
need to be limited to foamed urethane; any elastic ma- 

30 terial may be used. 

[0094] Below the first sealing member 5f6, a sealing 
plate 5f7 is located. The sealing plate 5f7 is pasted to 
the downwardly facing surface of the first sealing mem- 
ber 5f6, by its upwardly facing surface. Since the sealing 

35 plate 5f7 is supported by the first sealing member 5f6, 
it is allowed to move vertically or tilt within a range af- 
forded by the elasticity of the first sealing member 5f6. 
The sealing plate 5f7 is provided with a third hole 5f7a, 
which is a through hofe, and is alignment with the first 

40 hole 5f5. In other words, the toner outlet portion 5f is 
contrived so that the toner falls through the first hole 5f5, 
hole of the first sealing member 5f6, and third hole 5f7a 
of the sealing plate 5f7 in this order. 
[0095] The bottom portion of the toner supply contain- 

45 er 5 is provided with the toner outlet hole shutter 5f3 for 
opening or closing the first hole 5f5, and the toner outlet 
hole shutter holding member 5f2 which prevents the ton- 
er outlet hole shutter 5f3 from falling off, as well as con- 
necting between the first hole 5f5 and the toner inlet 1 b 

50 of the process cartridge 1 . Referring to Figure 16, the 
toner outlet hole shutter 5f3 is located below the sealing 
plate 5f7, and a second sealing member 5f8 is sand- 
wiched between the toner outlet hole shutter 5f3 and 
sealing plate 5f7. The second sealing member 5f8 is for 

55 preventing toner from leaking from the peripheries of the 
opening of a second hole 5f3b, with which the toner out- 
let hole shutter 5f3 is provided, and which will be de- 
scribed later. It is an elastic member, and is disposed so 



12 



BNSDOCID: <EP 1184742A2 I > 



23 



EP 1 184 742 A2 



24 



that its hole aligns with the second hole 5f3b. The sec- 
ond sealing member 5f 8 is pasted to the toner outlet hole 
shutter 5f 3 by its downwardly facing surface, but its up- 
wardly facing surface is not fixed to the downwardly fac- 
ing surface of the sealing plate 5f7, being allowed to 5 
slide against the sealing plate 5f7. As for the material 
for the second sealing member 5f8, such substances 
that have elasticity and are low in the friction against the 
sealing plate 5f7, are preferable. More specifically, a 
sheet of foamed urethane, or a sheet of foamed ure- 
thane to which a low friction sheet has been pasted, or 
the like, may be used. 

[0096] Figure 9 is an enlarged perspective view of the 
toner outlet cover and toner outlet hole shutter portions 
of the toner supply container 5, as seen diagonally be- 
low the bottom, rear, right corner of the toner supply con- 
tainer 5. In the drawing, the halves of the toner outlet 
cover 5f 1 and shutter holding member 5f2, with respect 
to their center lines parallel to the lengthwise direction 
of the toner supply container 5, have been removed for 
visual confirmation. As shown in the drawing, the toner 
outlet hole shutter 5f3 rotates about a rotational axis 
5f3a. It has two second holes 5f3b symmetrically located 
with respect to the rotational axis 5f3a, and four slits 
5f3c, which are engagement portions for rotating the 
shutter. The positions of the four slits 5f3c are offset from 
the adjacent second holes 5f3b by 45°. 
[0097] Next, referring to Figure 17, the shutter holding 
member 5f2 will be described. Figure 1 7 is a perspective 
view of the shutter holding member 5f2, which has been 
removed from the toner supply container 5. The shutter 
holding member 5f2 is provided with a pin 5f2a, which 
constitutes the rotational axis for rotationally supporting 
toner outlet hole shutter 5f3, a fourth hole 5f2b, that is, 
a through hole through which toner is supplied, and a 
slit 5f2c which extends approximately straight in the 
lengthwise direction of the shutter holding member 5f2. 
The pin 5f2a perpendicularly projects from the upwardly 
facing surface of the bottom wall 5f2h of the shutter hold- 
ing member 5f2. The pin 5f2a rotationally supports the 
toner outlet hole shutter 5f3 by being fitted in the center 
hole 5f3a of the toner outlet hole shutter 5f3. The four 
comers of the shutter holding member 5f2 are provided 
with a pawl 5f2d, which projects upward. As the shutter 
holding member 5f2 is attached to the bottom plate 5i of 
thetonersupplycontainer5 as shown in Figure 16, each 
pawl 5f2d fits into the corresponding hole 5i1 in the bot- 
tom plate 5i, and the claw 5f2e of the pawl 5f2d, which 
projects inward of the pawl 5f2, catches the bottom plate 
5i, locking the shutter holding member 5f2 to the bottom 
plate 5i in a manner of being hung from the bottom plate 
5L 

[0098] The arm portion 5f2f of the pawl 5f2d is ren- 
dered long enough for the shutter holding member 5f2 
to be kept pressed downward by the resiliency of the 
first sealing member 5f6. Further, the pawl 5f2d is fitted 
in the hole 5i1 of the bottom plate 5i with the presence 
of a certain amount of play so that the shutter holding 



member 5f2 is ailowedto move left or right, ortilt, relative 
to the bottom plate 5i. In other words, the shutter holding 
member 5f2 is attached to the bottom plate 5i of the ton- 
er supply container 5 with the presence of a certain 
amount of play so that the shutter holding member 5f2 
is allowed to move vertically, left or right, or tilt, relative 
to the bottom plate 5i. Consequently, the shutter holding 
member 5f2 is allowed to slightly move vertically, left, or 
right, ortilt, relative to the shell 5g (Figure 1 6). This tilting 
of the shutter holding member 5f2 is not limited to the 
left or right direction indicated by an arrow mark in Figure 
16; it is allowed to tilt in the direction perpendicular to 
Figure 1 6. Further, the shutter holding member 5f2, ton- 
er outlet hole shutter 5f3, and sealing plate 5f7 are en- 
abled to slightly move together vertically, left or right, or 
slightly tilt, relative to the shell 5g. 
[0099] The toner supply container 5 is provided with 
the toner outlet cover 5f 1 , which is attached to the toner 
supply container 5 in such a manner that the toner outlet 
cover 5f 1 is enabled to cover the above described shut- 
ter holding member 5f2, to be moved by the grooves 5h 
and 5h' of the toner supply container 5 toward the trailing 
end of the toner supply container 5 in terms of the toner 
supply container insertion direction, and to be retracted 
upward also by the grooves 5h and 5h\ Prior to the 
mounting of the toner supply container 5 into the appa- 
ratus main assembly 100, the second hole 5f3b of the 
toner outlet hole shutter 5f3 is at the first position, which 
is 90° apart in terms of the rotational phase of the toner 
outlet hole shutter 5f3 from the position of the first hole 
5f5, and first hole 5f5 is closed by the toner outlet hole 
shutter 5f3. The shutter holding member 5f2 is provided 
with a hook 5f2g on which one of the tension spring 67 
is hung, and the toner outlet cover 5f 1 is kept under the 
pressure generated by the tension spring 67 in the di- 
rection to keep the shutter holding member 5f2 at the 
first position where the toner outlet cover 5f 1 covers the 
shutter holding member 5f2 (Figure 6). 
[0100] Next, the procedure for inserting or extracting 
the toner supply container 5 into or from the apparatus 
main assembly 1 00 will be described. 
[0101] As described using Figure 8, the apparatus 
main assembly 1 00 side is provided with the projection 
68, which stands in the passage of the toner supply con- 
tainer 5 into the apparatus main assembly 100. As the 
toner supply container 5 is insert into the apparatus main 
assembly 1 00, the leading end of the toner outlet cover 
5f1 comes into contact with this projection 68. Then, as 
the toner supply container 5 is further inserted against 
the resiliency of the tension spring 67, the toner outlet 
cover 5f1 is retracted upward by the grooves 5h and 5h' 
while appearing as if moving toward the trailing end of 
the toner supply container 5 in terms of the toner supply 
container insertion direction. 

[0102] Figure 1 0 is a perspective view of the process 
cartridge 1 in this embodiment, as seen from diagonally 
above the top, front, right comer. The toner inlet 1b of 
the process cartridge 1 , which is the portion of the proo- 
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ess cartridge 1 , and through which toner is supplied to 
the process cartridge 1 from the toner supply container 
5, is provided with a toner inlet hole 1 b1 . The toner inlet 
hole 1 b1 is a through hole through which the toner from 
the toner supply container 5 fails into the process car- 
tridge 1 . The outward opening of the toner inlet hole 1 b1 
is surrounded with a sealing member 1e3, which is 
formed of elastic material and has a hole which is the 
same in shape as the opening of the toner intet hole 5b1 . 
The sealing member 1e3 prevents toner from leaking 
from the peripheries of the toner inlet hole 1b1. The 
process cartridge 1 is provided with two guide pins 1 e4 
for rotating the toner outlet hole shutter 5f3 of the toner 
supply container 5. The two guide pins 1 e4 are located 
next to the sealing member 1 e3. The toner inlet hole 1 b1 
is a through hole with an approximately parallelepiped 
cross section. One pair of opposing edges are parallel 
to the lengthwise direction of the process cartridge 1 , 
and the sealing member 1e3 is placed in a manner to 
cover the peripheries of the toner inlet hole 1 b1 . The 
sealing member 1e3 is for keeping sealed between the 
toner supply container 5 and process cartridge 1 by 
coming into, and remaining in, contact with the shutter 
holding member 5f2 of the toner supply containers 5. 
Not only is the sealing member 1 e3 desired to have elas- 
ticity, but also it is desired to be high in wiping efficiency 
in terms of toner removal, and low in friction. As for the 
material for the sealing member 1 e3, Teflon felt, Teflon 
pile, foamed urethane, electrostatically planted fibers, 
or the like, can be used, for example. 
[0103] Figure 11 is a drawing for showing the opera- 
tional stages of the toner outlet hole shutter 5f3. Figures 
1 1 (a) - 1 1 (c) show the stages through which the process 
cartridge 1 is inserted into the apparatus main assembly 
100 in which the toner supply container 5 has already 
been mounted, whereas Figures 11(d) - 11(f) show the 
stages through which the toner supply container 5 is in- 
serted into the apparatus main assembly 1 00 in which 
the process cartridge 1 has already been mounted. 
[0104] Referring to Figures 11(d) - 11(f), when the 
process cartridge 1 has already been mounted in the 
apparatus main assembly 100, the two guide pins 1e4 
are not movable. As the toner supply container 6 is in- 
serted in the direction indicated by an arrow mark in the 
drawing, the guide pin 1 e4 of the process cartridge 1 on 
the front side engages into the slit 5f3c of the toner outlet 
hole shutter 5f3 (Figure 1 1 (d)). In this state, the first hole 
5f5 is closed by the toner outlet hole shutter 5f3, be- 
cause the position of the second hole 5f3b is 90° apart 
from the position of the first hole 5f5 in terms of the ro- 
tational phase of the toner outlet hole shutter 5f3. 
[0105] As the toner supply container 5 is further in- 
serted, the toner outlet hole shutter 5f3 begins to be ro- 
tated in the direction indicated by an arrow mark about 
the rotational axis 5f3a (Figure 11 (e)). By the time the 
toner supply container 5 is inserted to its final mounting 
position, the toner outlet hole shutter 5f3 is rotated to 
the position shown in Figure 11(f), at which the first hole 



5f5 of the toner supply container 5 aligns with the second 
hole 5f3b of the toner outlet hole shutter 5f3, allowing 
the toner to be discharged. 

[0106] In comparison, referring to Figures 11(a) - 11 

5 (c), when the toner supply container 5 has already been 
mounted in the apparatus main assembly 100, the toner 
outlet hole shutter 5f3 has not rotated, and is rotatable. 
As the process cartridge 1 is inserted in the direction 
indicated by an arrow mark in the drawing, the guide pin 

10 1 e4 of the process cartridge 1 , on the leading end of the 
process cartridge 1 in terms of the process cartridge in- 
sertion direction, engages into the slit 5f3c of the toner 
outlet hole shutter 5f3 (Figure 11(a)). In this state, the 
first hole 5f5 is closed by the toner outlet hole shutter 

is 5f3, since the position of the second hole 5f3b is 90° 
apart from the position of the first hole 5f5 in terms of 
the rotational phase of the toner outlet hole shutter 5f3. 
[0107] As the process cartridge 1 is further inserted, 
the toner outlet hole shutter 5f3 begins to be rotated in 

20 the direction indicated by an arrow mark a about the ro- 
tational axis 5f3a (Figure 11(b)). By the time the process 
cartridge 1 is inserted to its final mounting position, the 
toner outlet hole shutter 5f3 is rotated to the position 
shown in Figure 11(c), at which the first hole 5f5 of the 

25 toner supply container 5 aligns with the second hole 
5f3b f the toner outlet hole shutter 5f3, allowing the toner 
to be discharged. 

[01 08] When the process cartridge 1 and toner supply 
container 5 are in the state shown in Figures 11 (c) and 

30 11(f), the first hole 5f5 of the toner supply container 5 
and the toner inlet hole 1b1 of the process cartridge 1 
are in alignment with each other, which is obvious. 
[0109] Further, the shutter holding member 5f2 is at- 
tached to the bottom plate 5i of the toner supply con- 

35 tainer 5 in such a mannerthat it is allowed to make slight 
vertical movement and/or tilt relative to the bottom plate 
5i as described above. Therefore, while the toner supply 
container 5 or process cartridge 1 is inserted, the shutter 
holding member 5f2 makes slight vertical movement 

to and/or tilts to conform to the shape of the sealing mem- 
ber 1e3 (Figure 10) to remain airtightly in contact with 
the sealing member 1 e3. Therefore, toner does not scat- 
ter outward of the container. 

[01 1 0] Incidentally, if the toner outlet hole shutter 5f3 
45 \s the only structural component for preventing toner 
from leaking from the toner outlet portion 5f, it is impos- 
sible to completely prevent the toner particles, which 
have adhered to the wall of the second hole 5f3b of the 
toner outlet hole shutter 5f3, from leaking. Further, if the 
so toner outlet cover 5f 1 is the only structural component 
for preventing the toner leakage, there is a possibility 
that the toner leakage will occur, since the toner outlet 
cover 5f 1 might be moved to its open position due to the 
operational errors or the like by a user. 
55 [0111] However, according to the present invention, 
the toner supply container 5 is provided with both the 
toner outlet hole shutter 5f3 and toner outlet cover 5f1 . 
In other words, the toner leakage preventing means is 
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given a fail-safe structure. Therefore, the toner particles 
which have adhered to the wall of the second hole 5f3b 
do not leak outward since they are prevented by the ton- 
er outlet cover 5f1 from leaking outward. Further, there 
is no possibility that the toner outlet portion 5f will be s 
exposed due to the operational error or the like, since 
the slits 5f3c, that is, the engagement portions, for rota- 
tionally driving the toner outlet hole shutter 5f3 are cov- 
ered with the toner outlet cover 5f 1 . 

[0112] Figures 12 and 13 are enlarged perspective 10 
view of a brand-new toner supply containers in this em- 
bodiment, as seen from diagonally below the bottom, 
right, rear corner thereof. In Figure 12, the toner outlet 
hole shutter 5f3 and toner outlet cover 5f 1 of the toner 
supply container 5 are closed, whereas in Figure 13, is 
they are open. In the two drawings, the halves of the 
toner outlet portion 5f1 and shutter holding member 5f 2, 
and toner outlet hole shutter 5f3, with respect to their 
center lines parallel to the lengthwise direction of the 
toner supply container 5, have been hypothetical^ cut 20 
away for visual confirmation. 

[0113] Referring to Figure 12, when the toner supply 
container 5 is brand-new, the toner outlet portion 5f 1 and 
toner outlet hole shutter 5f3 are closed, and the periph- 
eries of the first hole 5f5 of the toner outlet portion 5f are 25 
covered with the sealing member 5f6, to which the seal- 
ing plate 5f7 has been pasted: The opening of the third 
hole 5f7a of the sealing plate 5f7 is hermetically sealed 
with a peelabie, flexible sealing tape 5f4 pasted to the 
surface of the sealing plate 5f7 and its adjacencies. The 30 
sealing tape 5f4 is positioned between the sealing plate 
5f7 andsealing member 5f8 (Figure 16). More specifi- 
cally, one end 5f4a of the sealing tape 5f4 is fixed to the 
bottom plate 5i of the toner supply container 5, and is 
peelably pasted or welded to the peripheries of the third 35 
hole 5f7a to seal the third hole 5f7a. Then, it is folded 
back at a folding line 5f4b, being doubled back across 
the portion of the tape 5f4, which is sealing the third hole 
5f7a. Then, the other end 5f4c is fixed to the toner outlet 
cover 5f 1 . 40 
[0114] As described before, as the toner supply con- 
tainer 5 is inserted into the apparatus main assembly 
1 00, the toner outlet cover 5f 1 is moved to the open po- 
sition by being guided by the grooves 5h and 5h\ There- 
fore, the sealing tape 5f4 is peeled, starting from the 45 
folding line 5f4b, and the third hole 5f7a is exposed, as 
shown in Figure 13. Once the sealing tape 5f4 is peeled, 
it does not return between the sealing plate 5f7 and seal- 
ing member 5f8 even when the toner outlet cover 5f 1 is 
returned to the closed position. so 
[0115] With the employment of the above described 
structural arrangement, the third hole 5f7a remains her- 
metically sealed with the sealing tape 5f4 during the pe- 
riod in which the toner supply container 5 is shipped to 
a user or a service person after its manufacture, and is 55 
inserted into the apparatus main assembly 100. There- 
fore, the toner within the toner supply container 5 does 
not leak even if the toner supply container 5 is subjected 



to impacts or vibrations of a large magnitude. 
[0116] Further, the sealing tape 5f4 is automatically 
peeled away as the toner supply container 5 is Inserted 
into the apparatus main assembly 100. Therefore, the 
provision of the sealing tape 5f4 does not interfere with 
the operational efficiency for a user. Further, the locus 
of the toner outlet cover 5f1 given the function of peeling 
away the sealing tape 5f4 as described above is regu- 
lated by the grooves 5h and 5h\ Therefore, when the 
sealing tape 5f4 is peeled away, It is not pulled in an 
unpredicted direction. Thus, it does not occur that the 
components in the adjacencies of the sealing tape 5f4 
are damaged by the sealing tape 5f4 as the sealing tape 
5f4 is pulled in an unpredicted direction, or that the force 
necessary to peel the sealing tape 5f4 increases as the 
sealing tape 5f4 is pulled in an unpredicted direction. 
[0117] Next, the characteristics and effects of the 
above described apparatus will be concisely described. 

(1) The toner outlet portion of a toner supply con- 
tainer is provided with a cover enabled to be moved 
to at least two positions: first position where the cov- 
er covers the toner outlet portion, and second posi- 
tion where the cover exposes the toner outlet por- 
tion. The toner supply container is provided with 
grooves for guiding the cover from the first position 
to the second position, and the cover is engaged 
with the grooves. Each guiding groove of the toner 
supply container is provided with at least a first por- 
tion which runs virtually in parallel to the direction 
in which the toner supply container is inserted into 
the main assembly of an image forming apparatus, 
and a second portion which runs in the direction to 
move away from a process cartridge, that is, a de- 
veloping means, in accordance with the present in- 
vention. When the toner supply container is inserted 
into the apparatus main assembly, the cover moves 
following the guiding grooves of the toner supply 
container, and exposes the toner outlet portion, 
while retracting away from the process cartridge, as 
the toner supply container is completely inserted. 
Thus, the cover does not encroach into the process 
cartridge mounting space as it is retracted to ex- 
pose the toner outlet portion; the space into which 
the cover is retracted does not affect the process 
cartridge mounting space. In other words, the inter- 
nal space of the toner supply container is optimally 
utilized to minimize the apparatus main assembly 
100. 

(2) The toner outlet portion is provided with a shutter 
for opening or closing the toner outlet hole, and the 
shutter is provided with at least an engagement por- 
tion for opening or closing the shutter. When the 
cover is at the first position where the cover covers 
the toner outlet portion, the cover covers the entire- 
ties of the engagement portions of the shutter and 
the entirety of the toner outlet portion. Therefore, 
not only are the toner particles, which have adhered 
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to the shutter, prevented from leaking, but also the 
shutter is prevented from being opened by opera- 
tional errors. 

(3) The toner supply container is provided with a 
peetable sealing tape for hermetically sealing the 
toner outlet hole, and one end of the sealing tape is 
fixed to the cover. As the cover is moved by the in- 
sertion of the toner supply container into the appa- 
ratus main assembly, the sealing tape is automati- 
cally peeled away to unseal the toner outlet hole. In 
other words, the sealing tape is peeled away simply 
by the insertion of the toner supply container into 
the apparatus main assembly by a user, rendering 
less inconvenient the toner supply container mount- 
ing operation. Further, the direction in which the 
sealing tape is pulled to be peeled is regulated by 
the locus of the cover. Therefore, the problem that 
a user pulls the sealing tape in an unpredicted di- 
rection to peel the sealing tape does not occur. 
Thus, it does not occur that, because the sealing 
tape is pulled in an unpredicted direction by a user, 
the components in the adjacencies of the sealing 
tape are damaged by the sealing tape, or the force 
necessary to peel the sealing tape increases. 

(4) The process cartridge as a developing means in 
this embodiment is structured so that it can be in- 
serted into, or pulled out of, the main assembly of 
an image forming apparatus. Further, the afore- 
mentioned cover in this embodiment is structured 
so that it is retracted as the process cartridge is in- 
serted. These structural arrangements are highly 
effective for the following reasons. That is, if the 
cover is not retracted as described above, it is nec- 
essary for the process cartridge to be structured so 
that the toner inlet portion of the process cartridge 
can be retracted to prevent it from interfering with 
the cover. This makes complicated the toner inlet 
portion of the process cartridge. Thus, the employ- 
ment of the toner supply container structure in ac- 
cordance with the present invention, in which the 
cover is retracted in a manner to move away from 
the process cartridge, makes it possible for both the 
toner supply container and process cartridge to be 
inserted into, or removed from, the apparatus main 
assembly, and also simplifies the overall structure 
of the image forming apparatus. 

[0118] While the invention has been described with 
reference to the structures disclosed herein, it is not con- 
fined to the details set forth, and this application is in- 
tended to cover such modifications or changes as may 
come within the purposes of the improvements or the 
scope of the following claims. 



Claims 

1 . A developer supply container detachably mounta- 



ble to an image forming apparatus, comprising: 

a developer accommodating portion; 
a developer discharging portion; and 

5 a cover covering said developer discharging 

portion, said cover being movable between a 
first position in which said cover covers said de- 
veloper discharging portion and a second posi- 
tion in which said developer discharging posi- 

io tion is exposed, 

wherein said second position is closer to said 
developer accommodating portion than said first 
position. 

15 

2. A container according to Claim 1 , further comprising 
a rail for guiding movement of said cover, said rail 
including a first guiding portion for guiding said cov- 
er to move in parallel with said developer accom- 

20 modating portion and a second guiding portion for 
guiding said cover toward said developer accom- 
modating portion. 

3. A container according to Claim 1 or 2, further com- 
25 prising urging means for urging said cover to the 

first position when said container is out of said ap- 
paratus. 

4. A container according to Claim 1, 2 or 3, wherein 
30 said discharging portion is provided with a hole for 

permitting passage of the developer, and said con- 
tainer further comprises a tape which seals the hole 
when said container has not been used, wherein 
said tape has one end fixed to said cover, and 
35 wherein said tape is peeled off when said cover is 
first moved from the first position to the second po- 
sition. 

5. A container according to Claim 1, 2 or 3, wherein 
said discharging portion is provided with a hole for 
permitting passage of the developer, and said con- 
tainer further comprises a shutter, inside said cover, 
for closing and opening the hole. 

45 6. An image forming apparatus comprising: 

an image bearing member; 
developing means for developing a latent im- 
age formed on said image bearing member; 

so and 

developer supply container detachably mount- 
able to a main assembly of said image forming 
apparatus, said container including; 
a developer accommodating portion; 

55 a developer discharging portion; and 

a cover cover in said developer discharging 
portion, said cover being movable between a 
first position in which said cover covers said de- 
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veloper discharging portion and a second posi- 
tion in which said developer discharging posi- 
tion is exposed, 

wherein said second position is closer to said 5 
developer accommodating portion than said first 
position. 

7. An apparatus according to Claim 6, further compris- 
ing a rail for guiding movement of said cover, said 10 
rail including a first guiding portion for guiding said 
cover to move in parallel with said developer ac- 
commodating portion and a second guiding portion 

for guiding said cover toward said developer ac- 
commodating portion. is 

8. An apparatus according to Claim 6 or 7, further 
comprising a projection for being abutted by said 
cover, wherein when said container is mounted to 
the main assembly of said apparatus, said cover 20 
abuts said protection so that movement of said cov- 
er is regulated, and wherein said cover moves from 
the first position to the second position with a 
mounting action of said container to the main as- 
sembly of said apparatus. 25 

9. An apparatus according to Claim 6, 7 or 8, wherein 
said discharging portion is provided with a hole for 
permitting passage of the developer, and said con- 
tainer further comprises a tape which seals the hole 
when said container has not been used, wherein 
said tape has one end fixed to said cover, and 
wherein said tape is peeled off when said cover is 
first moved from the first position to the second po- 
sition. 

10. An apparatus according to any of Claims 6 to 8, 
wherein at least said developing means or said im- 
age bearing member is detachably mountable to the 
main assembly of said apparatus. 40 

11. An apparatus according to Claim 10, wherein said 
discharging portion is provided with a hole for per- 
mitting passage of the developer, and said contain- 
er further comprises a shutter, inside said cover, for 
closing and opening the hole. 
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